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MO DAU

Cong nghé GNSS 1a mot phuong phap hiéu qua dé phat hién dich chuyén
cong trinh trong khdng gian ba chiéu trong moi diéu kién thoi tiét, lién tuc va
theo thoi gian thuc. Tuy nhién, cac phuong phép dinh vi hién tai nhu k¥ thuat do
dong xu 1y tire thoi (RTK) mang dya trén cong nghé tram CORS c¢6 mdt s6 han
ché, dac biét 1a d6 nhay vo1 sai s6 mo hinh khi quyén. Dir 1i€u quan tric chuyén
dich cong trinh khi do RTK nhan dugc theo dinh dang tiéu chuin NMEAO0183.
Dit liéu nay sau khi da duoc xir Iy qua cac bude nhu kiém tra tinh toan ven cta
cac thong tin tri do, loc nhirng tri do da dugc cai chinh tir tram CORS va c¢6 sai
sb vi tri nho nhét, sau do tinh chuyén sang h¢ toa d0 VN2000 dé xac dinh duoc
chudi toa do theo thoi gian. Tuy nhién trong chudi toa d6 nay cé nhimg tri do
con c6 sai s6 do do tré cua khi quyén, do hién twong truot chu ky lam nhiu
thong tin tri do. Dé xac dinh gia tri thuc cta chuyén dich can loc gia tri nhiéu
nay ra khoi chudi tri do. Viéc xtr Iy s6 liéu duogc thuc hién nhd mot phﬁn mém

duogc phat trién bang céng cu Visual Studo 2019 v6i ngdn ngit 1ap trinh VB.Net.

Trong b&o c4o nay gidi thidu cac ndi dung vé thuat toan, cau trac dit liéu va

ma ngudn chuong trinh ctia cdc module phan mém.



CHUONG 1
CAU TRUC DU LIEU PINH VI GNSS/CORS/RTK THEO PINH
DANG TIEU CHUAN NMEAO0183

1.1.CAu tric cia dir liéu dinh dang tiéu chuan NMEA0183

Giao thirc dau ra hd tro tiéu chuan NMEA-0183 bao gom cac thong tin duoc
thuc hién bao gém GGA, GLL, GSA, GSV, VTG, RMC, ZDA va GNS. Tin
nhian NMEAO0183 c6 cdu tric cau sau day:
1.1.1.Céu triic chung ciia giao thirc chuin NMEA

$aaccc,c—c*hh<CR><LF>
Chi tiét ctia cdu truc cAu duoc giai thich trong bang 1.1

Bang 1.1. Quy cdch cia giao thire chudn NMEA

Ky tu Hex Mo ta
“§” 24 Bit dau cau
aaccc Truong dia chi. "aa" 12 ma nhan dién nguoi

néi. "Ccc" xac dinh loai cau

“r 2C Dau phan cach giira cac truong
C—c Khéi cau 1énh

(o 2A Dau phan cach Checksum

Hh Truong tong hop

<CR><LF> 0DOA Két thuc cau
Truong tong hop 13 8-bit doc quyén OR (khong bat dau hodc dung bit) cua

tAt ca céc ky tu trong cau. Kiém tra bao gém 2 ky ty va duogc dai dién nhu 1a mot

sO hex.

1.1.2. Cdc logi tin nhiin NMEA khi dinh vi GPS
Céc loai tin nhdn NMEA khi dinh vi vé tinh GPS duogc thé hién ¢ bang 1.2
Bang 1.2. Cac logi tin nhan NMEA khi dinh vi GPS

$ PGGA Thot gian, vi tri va sua chita dir liéu li€n quan ctia nguoi

nhan.
$ GPGLL Vi tri, thoi gian va tinh trang hiéu chinh.
$ GPGSA Duoc sir dung dé dai dién cho ID cua vé tinh dugc st dung

dé hiéu chinh vi tri.

$ GPGSV Thong tin vé tinh vé d6 cao, gbc phuong vi
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$ GPRMC

Thoi gian, ngay, vi tri, khéa hoc va tde do dit lieu.

$ GPVTG

Huodng va toc do vé tinh so voi mat dat.

$ GPZDA

UTC, ngay, thang, nam va mui gio.

1.1.3. Cdc logi tin nhin NMEA khi dinh vi GNSS
Céc loai tin nhin NMEA khi dinh vi vé tinh GGSS dugc thé hién & bang 1.3

Bang 1.3. Cac logi tin nhdn NMEA khi dinh vi GNSS

$ GNGGA Thoi gian, vi tri va stra chita dir liéu lién quan ciia nguoi
nhan

$ GNGLL Vi tri, thot gian va tinh trang stra chita

SGNGSA Puoc sir dung dé dai dién cho ID cua vé tinh duoc st dung

$GPGSA dé stra chita vi tri. Khi ca GPS va Beidou vé tinh duoc sir

$BDGSA dung trong giai phap vi tri, cau $§ GNGSA duoc st dung
cho cac vé tinh GPS va mot vé tinh khac
Cau $ BDGSA duoc st dung cho vé tinh Beidou. Khi chi
str dung vé tinh GPS dé khic phuc vi tri, cdu $SGPGSA duy
nhat 13 dau ra. Khi chi sir dung vé tinh Beidou, mot cau $
BDGSA don 1¢ 1a dau ra.

$GPGSV vé tinh duoc st dung trong giai phap vi tri, cau $§ GNGSA

$BDGSV dugc str dung cho cac vé tinh GPS va mot vé tinh khac

$GNRMC Thoi gian, ngay, vi tri, khoa hoc va toc do dit liéu

$GNVTG Khoéa hoc va toc dd so véi mit dat

$GNZDA UTC, ngay, thang, nam va mai gio

1.2. Giai ma cac dang tin nhin NMEA
1.2.1. Tin nhin GGA — Global Positioning System Fix Data — Dit liéu cai

chinh hé théng dinh vi toan cau.

Thoi gian, vi tri va stra chita dir li€u lién quan cho may thu GPS.

Dinh dang:
$--

GGA hhmmss.ss, llILIILa,yyyyy.yyy,a,x,uu,v.v,w.w,M,X.x,M,,zzzz*-hh<CR><LF

>

Céc thong tin cta tin nhin GGA duoc thé hién nhu ¢ bang 1.4.

Bang 1.4. Céc théng tin cua tin nhan GGA
5




Truong Tén Mo ta

hhmmss.ss | Thoi gian UTC Thoi gian UTC cua vi tri & dinh
dang hhmmss.sss,(000000.000-
235959.999)

HILIT Vido Vi @6 ¢ dinh dang ddmm.mmmm.
Hang dau c6 s6 0 dugc chén vao néu
phﬁn do c6 mot chit sb
dd phan d6
mm phén phut
mmmm phan 1é cta phut

A Chi s6 biéu thi cuong do | 'N'=Bic, 'S' = Nam

twong d6i cua tin hiéu
(N/S)

yyyyy.yyy | Kinh do Kinh do o dinh dang

dddmm.mmmm.
Hang dau s 0 duoc chén vao.
dd phan d6
mm phan phut
mmmm phan 1é cta phut

Chi bao dong tay E /W 'E'=Dong, 'W' = Tay

X Chi s6 bao chat luong |Chi bao chat Iluong GPS

GPS 0: khong thé sta chira vi tr
1: stra chita vi tri hop 1€, ché d6 SPS
2: stra chira vi tri hop 18, ché 46 GPS
sai phan.

uu V¢ tinh dugc str dung S4 vé tinh dang str dung, (00 - 24)

A HDOP Do suy giam do chinh xac mit bang,
(00.0 - 99.9)

W.W Do cao Do cao so véi muc nude bién trung
binh (-9999,9 - 17999,9) ( mét)

X.X Su phan tach mat Geoid Mét

7777 Chi sb tram DGPS Chi s6 tram tham chiéu vi phan,
0000 — 1023
NULL khi DGPS khong duoc su
dung

hh Checksum Kiém tra tinh toan ven cta tin nhan

6




Céc thong tin cia mot tin nhén tri do GGA dugc giai ma nhu ¢ (hinh 1.5)

BGPGGACTT0002.000E104 4617310, I40545.8333454.5 ), 0006*40
Th¥i gian Vide: 21° Kinh d6: 105°
17:00:02.000 04.4617310° 45.8333454’
UTC (Bac) (Bong)
Fiz quality: -
0 =invalid i N
1=GP3 fix - HDOP -
2=DGPS fix | | tinh Bs  suy || D8 cao g
3=PPS fix dan gidm a5 || 48 ten | | Py chenn [*| CheckSum [©
4 =RTE fix i 8 chinh zac || *¢ VY| gifa (tong kitm
5 =Float RTK dung mét bing pc mroc Elipsoid wa tra tin
: biEn (m) Creoid I:I'ﬂ) ﬂhé.n:l

Hinh 1.1. Giii ma dong tin nhin caa tri do GGA
1.2.2.Tin nhéin GLL — Geographic Position — Latitude/Longitude (vi tri dia Iy
— V1 do/Kinh dg)

Vi do va kinh dd cua vi tri vé€ tinh, thot gian hi€u chinh vi tri va trang thai
Dinh dang:
$--GLL,lILILa,yyyyy.yyy,b,hhmmss.sss,A,a*hh<CR><LF>
Céc thong tin cia tin nhan GLL duoc thé hién nhu ¢ bang 1.5
Bdng 1.5. Céc théng tin cua tin nhan GLL
Truong Tén Mo ta
HILII Vido Vi d0 ¢ dinh dang ddmm.mmmm.

Hang dau c6 s6 0 dugc cheén vao néu

phan do c6 mat chir s6

A Chi s0 bicu thi|N'=Bdc,'S'=Nam
cuong do tuong doi
cua tin hi¢u (N/S)
yyyyy.yyy | Kinh do Kinh d¢ ¢ dinh dang dddmm.mmmm.
Hang dau s 0 dugc chén vao.
B Chi bao dong /tay | 'E'=Dong, "W' = Tay
(E/W)
hhmmss.sss | Thoi gian UTC Thoi gian UTC cua vi tri ¢ dinh dang
hhmmss.sss,




(000000.000 - 235959.999)

A Trang thai A = dir ligu hop 1€, V = Dir li¢u
khong hop 1€

hh Checksum Kiém tra tinh toan ven cua tin nhin

Céc thong tin ctia mot tin nhan tri do GLL duoc giai ma nhu ¢ (hinh 1.2)

§GPGLEZ104 46173 1 0IK10545 833345417 0002.008, A 49—

Vids: 210 Einh d%: Thén gian A-Diy ligu CheckSum
04.4617310° 105° 17.00:02.00 || hep I£. (thng kifm
(Béc) 45.8333454° || 0 VD# litu || g fin
khéng hop nhin)
12

Hinh 1.2. Giai ma dong tin nhin caa tri do GLL
1.2.3.Tin nhin GSA — GNSS DOP and Active Satellites (GSA — GNSS DOP va

v¢ tinh hoat dong)

Ché do hoat dong thu GPS, vé tinh dugc st dung trong giai phap dan
dudng dugc bdo cdo bdi cau 1énh GGA hodac GNS va gia tri DOP.
Dinh dang:
$--GSA,a,X, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX,U.U,V.V,2.zZ*hh<CR><LF>

Thong tin ciia tin nhan GSA dugc thé hién nhu ¢ bang 1.6
Bdng 1.6. Cdc théng tin cia tin nhan GSA

Truong Tén Mo ta
a Ché d6 Ché do
'M' = Manual, budc phai hoat dong & ché do 2D
hoac 3D
'A"' =Ty dong, cho phép tu dong chuyén ddi 2D/ 3D
X Ché d6 Kiéu ci chinh
1 = Khong cai chinh
2 = Cai chinh 2D
3 = Cai chinh 3D
XX’S Chi s6 vé |01 - 32 danh cho GPS; 33 - 64 danh cho SBAS
tinh (PRN trur di 87); 65 - 96 cho GLONASS (64 cong
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v6i s6 khe); 193 - 197 cho QZSS; 01 - 37 danh cho
Beidou (BD PRN). V¢ tinh GPS va Beidou dugc
phan biét boi tién t6 GP va BD. Téi da 12 vé tinh

duoc bao gdbm trong mdi cau GSA

u.u PDOP Do suy giam do chinh xéc vi tri (00.0 dén 99.9)

V.V HDOP Do suy giam do chinh xac mit bang (tr 00.0 dén
99.9)

2.2 VDOP Do suy giam do chinh x4c d6 cao (tir 00.0 dén 99.9)

hh Checksum | Kiém tra tinh toan ven cta tin nhan

Céc thong tin cia mot tin nhan tri do GSA duogc giai ma nhu & (hinh 1.3)

$GPGSA§£3E23,DQ,I 1.18.08
w

k J

Ché d6 Chéds || Chi 6 || PDOP || HDOP || VDOP || CheckSum

ty déng cai chinh cla cac (tong kifm

cai chinh 2D wE tinh tra tin
nhin)

Hinh 1.3 Giai ma dong tin nhin cia tri do GSA

1.2.4.Tin nhin GSV — GNSS Satellites in View (GSV — vé tinh GNSS nhin
thay)

S6 luong vé tinh (SV) & ché do xem, sé hiéu vé tinh, d6 cao, goc phuong
vi, va gia tri SNR. Bén vé tinh t6i da cho mdi quy dao.

Dinh dang:

$--GSV,x,u,xx,uu,vwv,zzz,ss,uu,w,zzz,ss,...,uu,vwv,zzz,ss*hh<CR><LF>
Thong tin cua tin nhin GSV duoc thé hién nhu & bang 1.7
Bang 1.7. Céc théng tin cua tin nhan GSV

Truong Tén Mo ta

X S6 luong tin nhan Téng so tin nhan GSV duoc truyén
(1-3)

u S6 thir tu S6 tha ty cua thong biao GSV hién
tai

XX V¢ tinh quan sat dugc Téng s vé tinh quan sét (0 - 12)

uu S6 hiéu vé tinh 01 - 32 danh cho GPS; 33 - 64 danh

9



cho SBAS (PRN trir di 87); 65 - 96
cho GLONASS (64 cong véi sd
khe); 193 - 197 danh cho QZSS; 01
~ 37 danh cho Beidou (BD PRN).
V¢ tinh GPS va Beidou dugc phan
biét béi tién t6 GP va BD. Téi da 4
vé tinh duoc bao gém trong mdi ciu
cua GSV.

A, Do cao GOc cao vé tinh tinh bang 4o, (0° —
90°)
7722 Goc phuong vi Goc phuong vi vé tinh tinh theo do,
(0°-359°%)
SS SNR (Signal-to-Noise C / Khong trong dB (00 - 99)
Ratio) Null khi khong theo doi
hh Checksum Kiém tra tinh toan ven cua tin

nhan

Cac thong tin ciia mot tin nhan trj do GSV duoc giai ma nhu ¢ (hinh 1.4)

O YT 9)E 79,009,55,41,54,229 50,2351 ,2

$GPGSET,E

3 tin
nhin
G2y
duoc
Huyén

S8 thiy
iy tin
nhin

TEW

T’éng 5

wi tinh

quan sat
duwoc

v
56 higw cac Géc Gée 2
vE tinh phreng Cao Wids bac
quan sat viVE vE
duo tinh tinh A-Di¥ ligu
hop 1&.

Hinh 1.4. Giai ma dong tin nhin caa tri do GSV

1.2.5. Tin nhin RMC — Recommended Minimum Specific GNSS Data (s6
ligu GNSS 10 rang)

Thoi gian, ngay thang, vi tri, huéng va tdc do dir lidu duoc cung cép béi bo

tiép nhan dan duong GNSS.

Dinh dang:
$--RMC,hhmmss.sss, x, LI a,yyyyy.yyy,a,Xx.X,u.u,xxxxxx,, v*hh<CR><LF>
Thong tin cua tin nhin RMC duoc thé hién nhu & bang 1.8
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Bdng 1.8. Cdc théng tin ciia tin nhan RMC

Truong Tén M6 ta
hhmmss.sss | Thoi gian UTC | Thoi gian UTC & dinh dang hhmmss.sss
(000000.000 - 235959.999)
X Trang thai Trang thai
'V' = Canh bdo ngudi nhan danh muc
'A' = Dit liéu hop 1€
IR Vidod Vi d6 ¢ dinh dang dddmm.mmmm. Hang
dau sb 0 duogc chén vao.
A Chi s6 bac /nam | N '=Bic; 'S' = Nam
(N/S)
yyyyy.yyy | Kinh do Kinh d0 ¢ dinh dang dddmm.mmmm.
Hang dau s6 0 dugc chén vao.
A Chi s6 dong/ tay | 'E' = Pong; 'W' = Tay
(E/W)
X.X Toc d6 trén mat | Téc do trén mat dat tinh bang hai 1y (000,0
dat - 999,9)
u.u Huéng trén mit | Huéng trén mat dat tinh theo do (000,0
dat - 359,9)
XXXXXX Ngay UTC Ngay cai chinh vi tri UTC, dinh dang
ddmmyy
v Chi bdo ché¢ o | Chi bo che do
'N' = Dit liéu khong hop 1&
'A' = Ché d6 tu tri
'D' = Phuong thtrc sai 1éch
'E' = Ché d6 ubc tinh
hh checksum Kiém tra tinh toan ven cua tin nhan

Cac thong tin cua mdt tin nhan tri do RMC dugc giai ma nhu ¢ (hinh 1.5)
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SGPRMI?EQE, 75 833350 7.B4000.00)
Thét gian A-Dik ligu 21° 105° Téc Huwdéng || 31:10:2018
17:00:07. hop 12 04.4617292" || 458333507 || d% trén Ngay
000 WV-Dit litu Vi dé bac Einh d% trén m &t thang nim
T khéng déng it A4t cal chinh
hop 18 it w1 tri

Hinh 1.5. Giai ma dong tin nhin ciia tri do RMC

1.2.6. Tin nhin GST — Position error statistics (Vi tri va théng ké sai sé)

Céc thong tin cia mot tin nhén tri do GST duogc gidi ma nhu & (hinh 1.6)

FGPGE

72814.000K006,0.023,0.020273.6 41023,0.020,0 0306 4)

k4 w
Thét gian Thc d8 Cac thanh CheclkSum
17:28:14.0 trén mat phin  cla Kitm tra
T dat sal 5o wi tri tinh toan
21= ven tin
04461729 nhin

Hinh 1.6. Giai mi dong tin nhin ciia tri do GST
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CHUONG 2
PHUONG PHAP LQC NHIEU TRONG CHUOI DU LIEU PINH VI
GNSS LIEN TUC THEO TIEU CHUAN NMEA-0183

2.1.Co s& 1y thuyét

Thong thuong, dé phét hién cac gia tri di thuong trong mdt chudi dir licu
nao d6, phwong phap kinh dién thuong duge sir dung 1a cac phuong phap kiém
tra thdng ké, co thé ké téi nhu F-test, T-test,... Cdc phwong phéap nay dya trén
quy ludt ton tai cta sai s6 tho trong day két qua do va str dung cac ludt phan phdi
dé phat hién ching. Do d6, cac phuong phap thong ké c6 nhuoc diém la chi phat
hién duoc cac di thuong néu chung chiém sé luong it trén tong sb
tri do trong chudi. Doi véi chudi toa d0 GNSS lién tuc, chung t61 nhan théy, sb
luong di thuong chiém ty 1é 16n, dic biét & mot s6 tram do co diéu kién tu
nhién khic nghiét nhu ving c6 biang tuyét (cac diém trén diy Alps - ludi
RENAG), ving c6 16p thuc phu bién d6i 16n theo mua trong nim (ludi
GEONET - Nhat Ban). Déi v6i cac mang ludi nay, phuong phap théng ké toan
hoc t6 ra khong hiéu qua; do dé, can str dung cac phuong phap khac hiéu qua
hon. Duéi day, chung t6i gi6i thiéu mét s6 phuong phap va tGng dung thuc
nghiém dé kiém tra kha niang phat hién tri di thuong trong chudi toa do GNSS.
2.2 Loc nhiéu bang phwong phap hinh hoc
2.2.1. Phwong phdp thir nhit

Phuong phap nay dua trén su bién d6i cua cac do 1éch chuan cta chudi nho
(ctra s6) trong chudi 16n vi tri. Hiéu don gian 13, néu trong chudi nhé xuat hién
di thuong, thi do léch chuan cta né ciing 1a di thuong (hinh 1). Ttr d6 xac
dinh va loai bo toa d6 di thuong tuwong Gmg véi di thuong d6 1éch chuén.

Gia str, co chudi toa do lién tuc {x1, x2, ....xn}. Pau tién, chia day toa do
vi tri diém thanh nhiéu ctra sd cua s vi tri ké nhau. Cu thé, ctra s6 thtr nhat bét
dau tir toa do thir nhat toi toa do thir s, clra so thir hai bat dau tir toa do thir hai
t&i toa do tht s+1,... kiéu nay dugc goi la ctra s6 truot. Gia tri RMS (root mean
square - do léch chuém) cua cia so thir i duoce xac dinh nhu sau;
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1 n —
ms, = |7 > (X, —X.)?
I \/S-li:l ) (1)

Trong do:

Xj 1a tri do thir j; 1 1a sb thir ty cua cia so; X_I la gia tr1 trung binh ¢ ctra $0
tht i; s 1a kich thudc cira sb. Kich thude cira s6 s ¢ thé duge lua chon tly V,
diéu nay phu thudc vao kinh nghiém ctia ngudi st dung, thuong chons = 7 |
Néu mét ctra s6 ¢6 di thuong, gia tri rmsi ctia ctra s6 d6 cling 13 mot di thuong
va viéc phat hién di thuong 1a hoan toan co thé thuc hién duge. Gia tri rms dugc
coi 1a di thuong véi xac xuét 12 96% néu nod c¢o gia tri 16n hon 3 1an so trung vi

(median) ctia chudi rms do:
rmsi > 3.median(rms) (2

Nhan xét: Viéc 1ap trinh tinh toan ty dong 1a hoan toan kha thi. Tuy nhién,
khi ¢6 nhiéu tri di thuong ton tai k& nhau (nhiéu hon hai) thi viéc xu 1y tré' nén

phuec tap hon.

2.2.2. Phwong phap thir hai

Phuong phap dua trén su chénh léch gitra tri di thuong so véi gia tri trung
vi trong chudi nho (ctra s6). Néu ctra s0 ton tai di thuong thi chénh 1éch cua di
thuong véi tri trung vi cta ctra sO 1a rat 16n. T d6 xac dinh va loai bo di
thuong.

Tuong tu nhu phuong phap thu nhét, chia chudi dit liéu toa do thanh nhiéu
ctra sO cia s vi tri lién nhau (thudng chon s > 5), ¢6 thé tang giam sao cho hop 1y
nhat. Tién hanh tim kiém trong ting cira s6 dé xac dinh cac di thuong. Sb
luong di thudng nhiéu nhét trong mot cira s6 khong vuot qua mot gidi han xéac

dinh [4] va dugc xac dinh theo cong thirc:

outliermax < (s - 1)/2 (3)
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Trong d6: s kich ¢& cua cira sb truot, néu s = 5 thi s6 outliermax khong
vuot qua 2, néu s =7 thi s outliermax khong vuot qua 3. Pé x4c dinh va loai bo
cac di thuong, thuong su dung gia tri gidi han 1a 36; céch tinh toan duoc thuc

hién theo nguyén 1y sau:

X 1 #(s)—X; <30

.
=l p(s)—X; 230
Trong d6: xj 1a tri do tht j; s 1a kich thudc cua cira s6; p(s) 1a trung vi clia

ctra s0; ¢ 1a d6 16ch chuan; (-) thé hién gia tri di thuong da bi loai bé.

2.3. Loc nhiéu theo chudi tri do theo dinh dang tiéu chuin NMEA-0183

Tat ca cac thong tin tri do theo dinh dang tiéu chuan NMEA, can dugc xur
ly dé nhan dugc nhing tri do tot nhat nham nang cao do chinh xéac cua két qua
quan tric. Pic biét cha y dén hai loai tin nhin GGA va GST. Dong tin nhén
GGA cho biét nhirng tri do ndo da duogc cai chinh vi tri tir tram CORS va dat yéu
cau do chinh xéc (tr1 do Fixed), con dong tin nhin GST cho biét sai sb vi tri
diém do da duoc cai chinh nhung c6 gia tri nho nhat. Tat ca nhiing tri do dat yéu
cau do chinh x4c duoc luu trir trong mot tép theo timg ngay va tén tép sb liéu tao
thanh boi tén thiét bi quan tric két hop véi ngay thang nam (vi du: Data-
Rover04-09122021.txt).

Qua trinh xir 1y sd liéu quan tric d6 lun theo chuan dinh dang NMEA
dugc tién hanh qua cac budc sau:

1. Buéc thir nhat: Kiém tra tinh toan ven (tinh ddy du) ciia cac thong tin trong

chudi tin nhin tri do

Khi céc tin nhin theo dinh dang NMEA nhan duoc tir Rover, can phai
kiém tra tinh toan ven (day du) cla cac tin nhan trong tép dit liéu nay, néu trong
cac dong tin nhin nay thiéu hay thira thong tin thi khong st dung tin nhin nay
dé 1y s6 liéu. Viéc kiém tra tinh toan ven cua dit liéu duoc thuc hién bang cach

phan tich tit ca cac ky tu trong khoang tir ky tu $ dén ky tu * cia chudi tin nhan
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NMEA thanh mot chudi méi. Sau d6, chi can thuc hién thuét toan thao tac bit
XOR ky tu dau tién véi ky tu tiép theo, cho dén khi két thuc chudi. Str dung
Checksum trong chudi tin nhan tri do di gtri kém dé so sanh v4i Checksum tinh
toan duoc, néu trong chudi tin nhén tri do c6 mot thay doi nho cling s€ tao ra
tong Checksum khéc nhau rat 16n. Néu dong tin nhan tri do khong thay dbi tirc
la Checksum giri @én va Checksum tinh toan dugc gidng nhau, c6 nghia 1a dong
tin nhin gui di dugc bao toan, khong bi thay d6i va né dugc ngudi str dung chip
nhan.

2. Budc thir hai: Loc ra nhiing tin nhdn co toa d6 da duoc hiéu chinh vi tri

(Fixed).

Trong chudi tin nhin GGA c¢6 chi s6 bao chat lugng phép do GPS
(GNSS), céc chi s6 bao chat lugng nay c6 6 mirc khac nhau danh so tir 0 dén 5
duogc thé hién nhu ¢ bang 2.4.

Trong dinh vi bang céng nghé GNSS/CORS/RTK, khi chi s6 bao chit
luong 1a 4 thi tri do nay da dugc dugc cai chinh vi tri va cho chét luong tdt nhat
va gia tri nay duoc loc ra cho muc dich st dung. Néu chi sd bao chat luong la

cac s6 0, 1,2, 3, 5 thi khong 1y tri do nay.

3.Budc thwr ba: Loc nhiing tin nhén c6 toa d6 da dugc hiéu chinh vi tri nhung
c6 sai s vi tri nho nhét.

Trong ) nhiing tin nhén co toa do dd dugc hiéu chinh nhung sai s6 Vi tri
ciia n6 ciing khac nhau, vi vy dé nang cao d6 chinh xac dinh vi can loc ra
nhiing tin nhin c6 sai sb vi tri diém nho nhat. Viéc loc ra toa d6 co sai sb nho
duoc thuc hién béng cach phan tich chudi tin nhan GST.

Trong t&p tr1 do GGA c6 céc gia tri thanh phr:fm toa do cta diém do trong
hé toa d0 WGS-84, cac gia tri toa do nay duogc tinh chuyén vé hé toa d6 VN-
2000 dé phuc vu cho vi¢c tinh chuyén dich.
4.Buéc thir tu : Tinh d6i toa do

1. Tinh doi gitta hé toa do trac dia va hé toa dé vuong goc khong gian

a) Céng thirc tinh doi tir (B,L,H) sang (X,Y,Z)
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X = (N+H)cosB.cosL
Y = (N+H)cosB.sinL (1)
Z = [N(1-e®)+H].sinB
Trong d6: B 1a vi do trac dia; L 1a kinh d6 tric dia; H 12 d6 cao tric dia
N 14 ban kinh vong thang dmg th nhat tai diém xét:
a
Vi-e’sin’B
e 14 tAm sai thir nhét cua ellipsoid:

va?-b?

a

N =

e=

a la ban tryc 16n, b 1a ban truc nho cua ellipsoid.

b).Céng thirc tinh doi tir (X,Y,H) sang (B,L,H)

H=K,E -a) )
KgZ
B=arctg——2—— (2)
VXZ4+Y? '
Y
L =arctg—
gX J

Trong do:
E=X*+Y*+(1+e%).2°

JE

K. —
" JEret(1+e?).Z?

Ke =(1+e*)(1-e’K, g)

e 14 tam sai thir hai cua ellipsoid

va? —b?

b

eI:

2. Thuat toan chuyén doi gitta cac hé toa do
a).Tinh chuyén doéi hé toa do WGS- 84 sang VN2000
Toa do cua céac tram quan tric duge xac dinh trong h¢ toa do WGS- 84, sau

d6 dugc tinh chuyén sang hé toa do VN- 2000 theo cong thirc (3)
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X=AXo + k(X + .Y - Wo.Z")
Y=AY,+K(- X +Y + ©,.2") (3)
Z=AZy+K(yo. X" - 0,.Y +2Z°)
Trong do:
X, Y, Z la toa d6 vuong goc khong gian trong hé¢ toa d6 VN-2000, (m)
X’,Y’,Z’ 1a toa 6 vudng goc khong gian trong hé toa d0 WGS-84, (m)
AX,, AY,, AZ, lacac tham sb dich chuyén géc toa do (m)
M , Vo, & la 3 gbc xoay truc toa do tuong tng vdi cac truc X, Y, Z,
(radian)
k 12 hé s6 ty 1& chiéu dai gitra 2 hé.
Cac tham sé tinh chuyén toa do tir hé WGS- 84 sang hé toa do VN- 2000 do Bb
Tai nguyén va Moi truong cong bé nhu ¢ bang 2.1.
Bang 2.1. Cac tham s6 tinh chuyén toa d6 tir h¢ WGS- 84
sang hé toa do VN- 2000

TT | Thamso Gia tri Pon vi

1 AX, -191,90441429 m

2 AY, -39,30318279 m

3 AZ, -111,45032835 m

4 o -0,00928836 Giay
5 Wo 0,01975479 Giay
6 €o -0,00427372 Giay
7 k 1,000000252906278 | -

X=K,(X+ 2—?)2 N.tcos*B.I* + 241p4 N.t(5 - t° + 9n° + 4n*)cos*B.1
+ 23p6 N.t(61 - 58t* + t* + 270n" - 330n*t*)cos’B.I° + ..)
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y = ko(ﬂcosB.l +% N(1-t* —n*)cos’B.I° +
P P

. (2.35)

20p
Trong do: t = tgB

+ N(5-18t* + t* +14n° —58n°t*)cos’B.I° +...

5

n=e'.cosB

_(L-Ly
-

ko =0.9996 tng v&i mui 6°.
Ko =0.9999 tng v&i mui 3°.
L, kinh tuyén truc twong ung voi timg tinh thanh trong ca nuéc. V&i Ha Noi
thi Ly = 105°00.

5. Buéc thir 5: Danh gia do chinh xac vi tri mat bang

Duya vao céc thanh toa do va do cao xac dinh dugc, danh gia do tin cay cua cac

thanh phan toa d6 theo cac cong thirc sau:

V.V
mX:\/_X X

n-1
m. — VyVy
y n—1
m. = Vth
L=

n-1

Trong do:

6. Buéc thir 6: Xac dinh dai luong chuyén dich
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Dua vao cac gia tri toa d§ xac dinh duogc, viéc tinh cac dai lugng chuyén

dich theo cac truc toa do dugc xac dinh theo cac cong thirc sau:

- Dich chuyén theo truc X: Dx = X (t+1) — X; (t)

- Dich chuyén theo truc Y: Dy =Y; (t+1) - Y; (1)

- Dich chuyén toan phan: Dp= \/m

- Pai luong dich chuyén dimg (d6 lin): n = H; (t+1) — H; (t)

2.4.Xay dung phan mém loc nhiéu s liéu dinh vi GNSS theo dinh dang tiéu
chuan NMEA-0183

Chuong trinh phén tich, xir 1y s6 liéu quan trac do lun nén duong dap trén
dat yéu dua trén cong nghé GNSS/CORS, dugc viét bang cong cu lap trinh
Visual Studio, do Microsoft phat trién. Tir khi ra doi dén nay, Visual Studio da
c6 rat nhiéu cac phién ban str dung khac nhau. Trong noi dung thanh 1ap chuong
trinh cho bai toan phan tich, xt 1y s6 lidu quan tric chuyén dich cong trinh sir
dung phién ban Visual Studio 2019. Sau khi cai dit, biéu tuong cua ph?m mém

lap trinh Visual Studio 2019 hién thi trén man hinh may tinh duoc thé hién nhu

hinh (hinh 2.1).

Visual Studio
2019

Hinh 2.1. Biéu twong ciia phan mém lap trinh Visual Studio 2019

Visual studio 1a mét trong nhitng cong cu hd tro lap trinh nbi tiéng nhat
hién nay ctia Microsoft, véi nhiéu tinh nang noi troi nhu;
1.Pa nén tang:

Phan mém l4p trinh Visual Studio ctia Microsoft hd trg str dung trén nhiéu
nén tang khac nhau. Khong giong nhu céc trinh viét code khéc, Visual Studio sir
dung duoc trén ca Windows, Linux va Mac Systems. Diéu nay rat tién loi cho
1ap trinh vién trong qua trinh tng dung.
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2.Da ngon ngir 1ap trinh

Khéng chi hd trg da nén tang, Visual Studio ciing cho phép str dung nhiéu
ngbn ngt lap trinh khac nhau tou C#, C/C++, HTML, CSS, Visual Basic,
JavaScript,... Boi vay, Visual Studio c6 thé d& dang phat hién va thong bao khi
cac chuong trinh c¢6 1.
3.Kho ti¢n ich mé rong phong phu

Mic du Visual Studio c6 hé thong cac ngdn ngit hd trg 1ap trinh kha da
dang nhung néu 1ap trinh vién mudn st dung mot ngdn ngir khac, co thé dé dang
tai xudng cac tién ich mé rong. Tinh ning hap din nay duoc hoat dong nhu mot
phan chuong trinh doc 14p nén khong lo 1am giam hiéu ning ctia phan mém.
4.Luu trir phan cap

Phan 16n cac tép dit liéu doan ma cua Visual Studio déu dugc dat trong
cac thu muc tuong ty nhau. Pong thoi, Visual Studio ciling cung cap mét sb thu
muc cho céc tép dac biét dé luu trir an toan, d& tim, dé su dung hon.
5.Kho lwu trir an toan

Véi Visual Studio, hoan toan yén tdm vé tinh luu trit, boi phan mém da
dugc két n6i GIT va mot s6 kho luu trit an toan dugc sir dung pho bién hién nay.
6.Man hinh da nhiém

Visual Studio s¢ hiru tinh nang man hinh da nhiém, cho phép ngudi dung
mo cung lac nhiéu tap tin, thu myc du chung cé thé khong lién quan téi nhau.
7.HG tro viét code

Khi str dung code vao trong lap trinh, vé1 Visual Studio, cong cu nay co
thé dé xudt t6i cac 1ap trinh vién mot sb tiy chon thay thé nham diéu chinh déi
chit dé doan code ap dung thuan tién hon cho nguoi dung.
8. Ho tro thiét bi ddu cudi

Phan mém Visual Studio ciing tich hop cac loai thiét bi dau cudi, gitp
ngudi dung khong can chuyén doi giita hai man hinh hay tré vé thu muc gbc khi
thuc hién mot thao tac can thiét nao do.
9. H} tro Git
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Do két ndi v6i GitHub nén Visual Studio cho phép hd trg sao chép, kéo
tha truc tiép. Cac ma code ndy sau do ciing c6 thé thay d6i va luu lai trén phan
mém.

10. Tinh niing nhic Intellisense

Tinh ning nhic Intellisense duoc st dung hau hét trong cac phan mém lap
trinh, bao gdm ca Visual Studio. Tuy nhién, so v&i cac trinh viét mi, Visual
Studio vAn dugc dénh gia cao vé tinh chuyén nghiép. Pic biét, tinh ning nay
con co thé phat hién tat ca cac doan ma khong déy du, nhéc lap trinh vién, goi y
stra d6i, khai bao bién tu dong trong truong hop lap trinh vién quén, giap bo
sung ¢t phap con thiéu, ...

11. Tinh niang binh ludn comment

Mot tinh niing ciing kha hay, hd trg cho nguoi 1ap trinh trong trudng hop
bi quén d6 1 tinh ning binh luan. Tinh ning nay cho phép lap trinh vién dé lai
nhan xét, giup dé dang ghi nhé cong viée can hoan thanh, khong bo sot cong
doan nao.

Giao dién phan mém lap trinh Visual Studio 2019 va tinh ning cta nd

dugc thé hién nhu & hinh 2.2
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Giao dién cua phﬁn mém loc nhiéu chudi thong tin tri do GNSS theo dinh

dang tiéu chuan NMEAO0183 c6 tén 1a LSM Soft dugc thé hién nhu & hinh 2.3

-~

* A LSM Soft: Chuong trink xu ly du lieu quan trac truct lo dat da bai thai bang cong nghe GNSS/CORS o

Tép 6 litu | [DA00AA_NCS_(HATN00A_THUC
Chon K s tg [107.45
Chon d6 réng mii chiéu }6 &
Nhip di thudng d6 cao (Zeta) 0 m
Loc két qua tinh theo sai s6 toa d6 va doé cao

Mit bing |5 mm Do caol8 mm

| Thye hien xu Iy i IDi xu K xong

Tép ket qui [DA0OAA_NCS_(HAINO  Exit

Tién trinh xuly ditliéu

Hinh 2.3. Giao dién phin mém loc nhiéu chudi tri do GNSS theo dinh
dang tiéu chuan NMEA0183
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CHUONG 3
THUC NGHIEM
3.1. Chudi dir liéu dinh vi GNSS theo dinh dang tiéu chuan NMEA-0183

Chudi dit liéu quan trac theo dinh dang ti€u chuin NMEA-0183 duoc guri
vé may tinh chi ¢ tram CORS gdm hai loai tin nhan 12 GGA va GST. O bang
3.1 thé hién mét doan dit liéu cta chudi tin nhin

Bang 3. 1. Mt doan dir liéu dinh vi GNSS theo dinh dang tiéu chuin
NMEAOQ0183

$GNGGA,165941.00,2102.85384063,N,10547.23043191,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*40
$GNGST,165941.00,0.051,0.004,0.003,164.9,0.004,0.003,0.010*48

$GNGGA,165942.00,2102.85384061,N,10547.23043194,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*44
$GNGST,165942.00,0.052,0.004,0.003,164.8,0.004,0.003,0.010*49

$GNGGA,165943.00,2102.85384060,N,10547.23043196,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*46
$GNGST,165943.00,0.052,0.004,0.003,164.8,0.004,0.003,0.010*48

$GNGGA,165944.00,2102.85384059,N,10547.23043195,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*48
$GNGST,165944.00,0.051,0.004,0.003,165.0,0.004,0.003,0.010*45

$GNGGA,165945.00,2102.85384059,N,10547.23043191,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*4D
$GNGST,165945.00,0.051,0.004,0.003,165.1,0.004,0.003,0.010*45

$GNGGA,165946.00,2102.85384059,N,10547.23043191,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*4E
$GNGST,165946.00,0.051,0.004,0.003,165.3,0.004,0.003,0.010*44

$GNGGA,165947.00,2102.85384029,N,10547.23043195,E,4,19,0.7,26.144,M,-28.232,M,1.0,0000*4A
$GNGST,165947.00,0.052,0.004,0.003,167.1,0.004,0.003,0.009*4E

$GNGGA,165948.00,2102.85384030,N,10547.23043197,E,4,19,0.7,26.144,M,-28.232,M,1.0,0000*4F
$GNGST,165948.00,0.051,0.004,0.003,167.0,0.004,0.003,0.009*43

$GNGGA,165949.00,2102.85384037,N,10547.23043192,E,4,19,0.7,26.144,M,-28.232,M,1.0,0000*4C
$GNGST,165949.00,0.052,0.004,0.003,166.9,0.004,0.003,0.009*49

$GNGGA,165950.00,2102.85384037,N,10547.23043195,E,4,19,0.7,26.144,M,-28.232,M,1.0,0000*43
$GNGST,165950.00,0.052,0.004,0.003,166.7,0.004,0.003,0.010*47

$GNGGA,165951.00,2102.85384044,N,10547.23043197,E,4,19,0.7,26.144,M,-28.232,M,1.0,0000*44
$GNGST,165951.00,0.052,0.004,0.003,165.7,0.004,0.003,0.010*45

$GNGGA,165952.00,2102.85384050,N,10547.23043198,E,4,19,0.7,26.144,M,-28.232,M,1.0,0000*4D
$GNGST,165952.00,0.051,0.004,0.003,165.4,0.004,0.003,0.010*46

$GNGGA,165953.00,2102.85384047,N,10547.23043197,E,4,18,0.7,26.144,M,-28.232,M,1.0,0000*44
$GNGST,165953.00,0.051,0.004,0.003,165.6,0.004,0.003,0.010*45

$GNGGA,165954.00,2102.85384015,N,10547.23043214,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*4A
$GNGST,165954.00,0.051,0.004,0.003,170.5,0.004,0.003,0.009*4D

$GNGGA,165955.00,2102.85384008,N,10547.23043216,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*45
$GNGST,165955.00,0.051,0.004,0.003,171.5,0.004,0.003,0.009*4D
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$GNGGA,165956.00,2102.85384013,N,10547.23043215,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*4F
$GNGST,165956.00,0.052,0.004,0.003,171.5,0.004,0.003,0.009*4D

$GNGGA,165957.00,2102.85384010,N,10547.23043213,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*4B
$GNGST,165957.00,0.051,0.004,0.003,171.7,0.004,0.003,0.009*4D

$GNGGA,165958.00,2102.85384001,N,10547.23043211,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*46
$GNGST,165958.00,0.051,0.004,0.003,172.6,0.004,0.003,0.009*40

$GNGGA,165959.00,2102.85384008,N,10547.23043213,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*4C
$GNGST,165959.00,0.051,0.004,0.003,171.3,0.004,0.003,0.009*47

$GNGGA,170000.00,2102.85384012,N,10547.23043212,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*47
$GNGST,170000.00,0.051,0.004,0.003,171.4,0.004,0.003,0.009*41

$GNGGA,170001.00,2102.85384013,N,10547.23043211,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*44
$GNGST,170001.00,0.052,0.004,0.003,171.5,0.004,0.003,0.009*42

$GNGGA,170002.00,2102.85384015,N,10547.23043210,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*40
$GNGST,170002.00,0.052,0.004,0.003,171.3,0.004,0.003,0.009*47

$GNGGA,170003.00,2102.85384018,N,10547.23043212,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*4E
$GNGST,170003.00,0.052,0.004,0.003,171.0,0.004,0.003,0.009*45

$GNGGA,170004.00,2102.85384015,N,10547.23043211,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*47
$GNGST,170004.00,0.052,0.004,0.003,171.1,0.004,0.003,0.009*43

$GNGGA,170005.00,2102.85384017,N,10547.23043211,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*45
$GNGST,170005.00,0.052,0.004,0.003,171.0,0.004,0.003,0.009*43

$GNGGA,170006.00,2102.85384018,N,10547.23043207,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*4E
$GNGST,170006.00,0.052,0.004,0.003,171.2,0.004,0.003,0.009*42

$GNGGA,170007.00,2102.85384018,N,10547.23043209,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*41
$GNGST,170007.00,0.052,0.004,0.003,171.1,0.004,0.003,0.009*40

$GNGGA,170008.00,2102.85384017,N,10547.23043212,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*4A
$GNGST,170008.00,0.052,0.004,0.003,170.6,0.004,0.003,0.009*49

$GNGGA,170009.00,2102.85384016,N,10547.23043212,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*4A
$GNGST,170009.00,0.052,0.004,0.003,170.7,0.004,0.003,0.009*49

$GNGGA,170010.00,2102.85384015,N,10547.23043212,E,4,19,0.7,26.143,M,-28.232,M,1.0,0000*41
$GNGST,170010.00,0.052,0.004,0.003,170.3,0.004,0.003,0.009*45

$GNGGA,170011.00,2102.85384015,N,10547.23043212,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*41
$GNGST,170011.00,0.052,0.004,0.003,170.4,0.004,0.003,0.009*43
$GNGGA,170012.00,2102.85384012,N,10547.23043212,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*45
$GNGST,170012.00,0.052,0.004,0.003,170.6,0.004,0.003,0.009*42

$GNGGA,170013.00,2102.85384009,N,10547.23043211,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*4D
$GNGST,170013.00,0.052,0.004,0.003,171.0,0.004,0.003,0.009*44

$GNGGA,170014.00,2102.85384013,N,10547.23043210,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*40
$GNGST,170014.00,0.053,0.004,0.003,171.3,0.004,0.003,0.009*41

$GNGGA,170015.00,2102.85384011,N,10547.23043211,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*42
$GNGST,170015.00,0.053,0.004,0.003,170.8,0.004,0.003,0.009*4A

$GNGGA,170016.00,2102.85384013,N,10547.23043206,E,4,18,0.7,26.143,M,-28.232,M,1.0,0000*45
$GNGST,170016.00,0.053,0.004,0.003,171.2,0.004,0.003,0.009*42

25




3.2.Két qua dinh vi khi chwa loc nhiéu
Str dung phan mém LSM Soft dé loc nhiéu chudi thong tin tri do GNSS véi

murc gi61 han vé mat bang 1a Smm va dd cao la 8mm.

-

A LSM Soft: Chuong trinh xu ly du lieu quan trac truot lo dat da bai thai bang cong nghe GNSS/CORS

Tép 56 liéul [D:\D0AA_NCS_(HATN00A_THU(
Chon kit fury i g [107.45
Chon d6 réng mii chi€u ‘6 4
Nhip di thudng dé cao (Zeta) 0 m
Loc két qua tinh theo sai s6 toa d6 va dé cao

Mit bing |5_mm Do ca0l®  mm

’ Thye hien xur Iy I IDi xu i xong

Tép ket qui [DAOOAA_NCS_(HAINO  Exit

Tién trinh xuly ditliéu

Hinh 3.1.Phan mém loc nhiéu chudi tri do GNSS theo dinh dang tiéu
chuan NMEA0183

Sau d6 nhap tén t€p s6 li€u vao 6 “Tép sb lieu”. T¢p so li¢u & dang van ban

* txt, dinh dang cua tép s6 liéu nhu & bang 3.1.

Sau do chon kinh tuyén truc, vi du ¢ tinh Quang Ninh 13 107°45 . Tiép theo
chon d¢ rong mui chiéu: 6° hodc 3°. Nhap di thuong do cao tai khu do, néu
khong c6 di thuong do cao thi nhap 1a 0, khi dé do cao tric dia béng v61 do cao

thiy chuan (d6 cao thuong).

Dé loc nhiéu trj do mit béng va do cao can nhap vao do Iéch chuan 16n nhét.
& day mat bang 1a Smm va do cao 1a 8 mm. Sau khi nhap xong bam vao “Thue
hién xir Iy’ phan mém sé& tao ra hai tép két qua 1a tép chua loc nhidu va tép da

loc nhiéu.

O bang 3.2 1a két qua xtr Iy chudi tri do khi chua loc nhiéu
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Bang 3.2. Két qua chwa loc nhiéu chudi tri do GNSS theo dinh dang tiéu

chuin NMEA0183

STT He toa do trac dia He toa do phang, zeta =0.000 Sai so toa do (mm)
B L Htd(m) X(m) y(m) h(m) VX Vy | Vp Vh
1 210251.23044 | 10547 13.82591 | 26.143 | 2327721.548 | 581589.830 | 26.143 | 16.4 | -0.4 | 16.4 | -0.6
2 21 0251.23044 | 10547 13.82592 | 26.143 | 2327721.548 | 581589.830 | 26.143 | 16.4 | -0.5 | 16.4 | -0.6
3 210251.23044 | 10547 13.82592 | 26.143 | 2327721.548 | 581589.830 | 26.143 | 16.4 | -0.5 | 16.4 | -0.6
4 210251.23044 | 10547 13.82592 | 26.143 | 2327721.548 | 581589.830 | 26.143 | 16.4 | -0.5 | 16.4 | -0.6
5 210251.23044 | 10547 13.82591 | 26.143 | 2327721.548 | 581589.830 | 26.143 | 16.4 | -0.4 | 16.4 | -0.6
6 210251.23044 | 10547 13.82591 | 26.143 | 2327721.548 | 581589.830 | 26.143 | 16.4 | -0.4 | 16.4 | -0.6
7 210251.23042 | 10547 13.82592 | 26.144 | 2327721.547 | 581589.830 | 26.144 | 17.0 | -0.5 | 17.0 | -1.6
8 210251.23042 | 10547 13.82592 | 26.144 | 2327721.547 | 581589.831 | 26.144 | 17.0 | -0.5 | 17.0 | -1.6
9 210251.23042 | 10547 13.82592 | 26.144 | 2327721.547 | 581589.830 | 26.144 | 16.8 | -0.4 | 16.9 | -1.6
10 210251.23042 | 10547 13.82592 | 26.144 | 2327721.547 | 581589.830 | 26.144 | 16.8 | -0.5 | 16.9 | -1.6
11 210251.23043 | 10547 13.82592 | 26.144 | 2327721.547 | 581589.831 | 26.144 | 16.7 | -0.5 | 16.7 | -1.6
12 210251.23043 | 10547 13.82592 | 26.144 | 2327721.547 | 581589.831 | 26.144 | 16.6 | -0.5 | 16.6 | -1.6
13 2102 51.23043 10547 13.82592 | 26.144 | 2327721.547 | 581589.831 | 26.144 | 16.7 | -0.5 | 16.7 | -1.6
14 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
15 210251.23040 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.9 | 17.4 | -0.6
16 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
17 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.4 | -0.6
18 210251.23040 | 10547 13.82593 | 26.143 | 2327721.546 | 581589.831 | 26.143 | 17.5 | -0.8 | 17.5 | -0.6
19 210251.23040 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.8 | 17.4 | -0.6
20 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
21 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
22 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
23 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.8 | 17.2 | -0.6
24 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
25 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.8 | 17.2 | -0.6
26 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.7 | 17.2 | -0.6
27 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.7 | 17.2 | -0.6
28 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.8 | 17.2 | -0.6
29 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.8 | 17.3 | -0.6
30 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
31 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
32 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
33 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.8 | 17.4 | -0.6
34 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
35 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
36 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.7 | 17.3 | -0.6
37 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
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38 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
39 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
40 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.4 | -0.6
41 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
42 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
43 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.8 | 17.3 | -0.6
44 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.8 | 17.3 | -0.6
45 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.8 | 17.2 | -0.6
46 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.7 | 17.2 | -0.6
47 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.7 | 17.2 | -0.6
48 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.7 | 17.2 | -0.6
49 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.7 | 17.2 | -0.6
50 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.6 | 17.2 | -0.6
51 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.7 | 17.2 | -0.6
52 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.6 | 17.1 | -0.6
53 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.6 | 17.2 | -0.6
54 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.6 | 17.1 | -0.6
55 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.6 | 17.1 | -0.6
56 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.6 | 17.2 | -0.6
57 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.6 | 17.2 | -0.6
58 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.6 | 17.4 | -0.6
59 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.6 | 17.3 | -0.6
60 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.6 | 17.4 | -0.6
61 210251.23040 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.6 | 17.4 | -0.6
62 210251.23041 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.3 | -0.6 | 17.3 | -0.6
63 210251.23040 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.7 | 17.4 | -0.6
64 2102 51.23040 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.7 | 17.4 | -0.6
65 210251.23040 | 10547 13.82592 | 26.143 | 2327721.546 | 581589.831 | 26.143 | 17.5 | -0.7 | 17.5 | -0.6
66 210251.23040 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.5 | -0.7 | 17.5 | -0.6
67 210251.23040 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.7 | 17.4 | -0.6
68 210251.23040 | 10547 13.82592 | 26.143 | 2327721.546 | 581589.831 | 26.143 | 17.5 | -0.7 | 17.5 | -0.6
69 210251.23040 | 10547 13.82592 | 26.143 | 2327721.546 | 581589.831 | 26.143 | 17.5 | -0.6 | 17.5 | -0.6
70 210251.23040 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.6 | 17.4 | -0.6
71 210251.23040 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.5 | -0.6 | 17.5 | -0.6
72 210251.23040 | 10547 13.82592 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.4 | -0.5 | 17.4 | -0.6
73 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.9 | 17.1 | -0.6
74 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.9 | 17.0 | -0.6
75 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.9 | 17.0 | -0.6
76 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.9 | 17.1 | -0.6
77 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.9 | 17.0 | -0.6
78 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.9 | 17.1 | -0.6
79 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.9 | 17.1 | -0.6
80 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.2 | -0.8 | 17.2 | -0.6
81 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.8 | 17.2 | -0.6
82 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.8 | 17.1 | -0.6
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83 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.8 | 17.0 | -0.6
84 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.9 | 17.0 | -0.6
85 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.9 | 17.1 | -0.6
86 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.8 | 17.0 | -0.6
87 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.9 | 17.1 | -0.6
88 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.8 | 17.1 | -0.6
89 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.8 | 17.0 | -0.6
90 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.7 | 17.0 | -0.6
91 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.7 | 17.1 | -0.6
92 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.7 | 17.1 | -0.6
93 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.7 | 17.1 | -0.6
94 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.7 | 17.0 | -0.6
95 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.7 | 17.0 | -0.6
96 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.8 | 17.0 | -0.6
97 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.8 | 17.1 | -0.6
98 210251.23041 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.1 | -0.8 | 17.1 | -0.6
99 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.8 | 17.0 | -0.6
100 | 210251.23042 | 10547 13.82593 | 26.143 | 2327721.547 | 581589.831 | 26.143 | 17.0 | -0.8 | 17.0 | -0.6
80190 | 21 0251.23044 | 10547 13.82594 | 26.136 | 2327721.548 | 581589.831 | 26.136 | 16.2 | -1.2 | 16.2 | 6.4
80191 | 2102 51.23045 | 10547 13.82594 | 26.136 | 2327721.548 | 581589.831 | 26.136 | 16.1 | -1.2 | 16.1 | 6.4
80192 | 21 0251.23044 | 10547 13.82594 | 26.137 | 2327721.548 | 581589.831 | 26.137 | 16.2 | -1.2 | 16.3 | 5.4
80193 | 2102 51.23048 | 10547 13.82592 | 26.133 | 2327721.549 | 581589.831 | 26.133 | 15.1 | -0.6 | 15.2 | 9.4
80194 | 21 0251.23047 | 10547 13.82592 | 26.134 | 2327721.549 | 581589.831 | 26.134 | 15.2 | -0.6 | 15.3 | 8.4
80195 | 21 0251.23047 | 10547 13.82592 | 26.134 | 2327721.549 | 581589.831 | 26.134 | 15.4 | -0.7 | 154 | 8.4
80196 | 2102 51.23047 | 10547 13.82593 | 26.134 | 2327721.549 | 581589.831 | 26.134 | 154 | -0.8 | 154 | 8.4
80197 | 21 0251.23048 | 10547 13.82592 | 26.134 | 2327721.549 | 581589.830 | 26.134 | 15.2 | -0.4 | 15.2 | 8.4
80198 | 2102 51.23048 | 10547 13.82592 | 26.134 | 2327721.549 | 581589.831 | 26.134 | 15.2 | -0.6 | 15.2 | 8.4
80199 | 21 0251.23047 | 10547 13.82592 | 26.134 | 2327721.549 | 581589.831 | 26.134 | 15.4 | -0.6 | 154 | 8.4
80200 | 2102 51.23047 | 10547 13.82592 | 26.134 | 2327721.549 | 581589.831 | 26.134 | 15.3 | -0.7 | 15.3 | 8.4
80201 | 2102 51.23047 | 10547 13.82592 | 26.134 | 2327721.549 | 581589.831 | 26.134 | 15.3 | -0.6 | 15.3 | 8.4
80202 | 21 0251.23047 | 10547 13.82592 | 26.134 | 2327721.549 | 581589.831 | 26.134 | 15.4 | -0.6 | 154 | 8.4
80203 | 21 0251.23047 | 10547 13.82592 | 26.133 | 2327721.548 | 581589.830 | 26.133 | 15.5| -04 | 155 | 9.4
80204 | 21 0251.23046 | 10547 13.82592 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.7 | -0.6 | 15.7 | 8.4
80205 | 2102 51.23046 | 10547 13.82592 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.7 | -0.7 | 15.7 | 8.4
80206 | 21 0251.23046 | 10547 13.82592 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.6 | -0.6 | 15.6 | 8.4
80207 | 21 0251.23046 | 10547 13.82592 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.7 | -0.5 | 15.7 | 8.4
80208 | 21 0251.23046 | 10547 13.82591 | 26.134 | 2327721.548 | 581589.830 | 26.134 | 15.6 | -0.4 | 15.7 | 8.4
80209 | 21 0251.23046 | 10547 13.82592 | 26.134 | 2327721.548 | 581589.830 | 26.134 | 15.6 | -0.4 | 15.7 | 8.4
80210 | 2102 51.23046 | 10547 13.82592 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.8 | -0.6 | 15.8 | 8.4
80211 | 21 0251.23046 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.7 | -0.5 | 15.7 | 7.4
80212 | 21 0251.23046 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.7 | -0.7 | 15.8 | 7.4
80213 | 21 0251.23045 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 159 | -0.6 | 15.9 | 7.4
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80214 | 21 0251.23046 | 10547 13.82591 | 26.134 | 2327721.548 | 581589.830 | 26.134 | 15.7 | -0.4 | 15.7 | 8.4
80215 | 2102 51.23046 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.8 | -0.7 | 15.8 | 7.4
80216 | 21 0251.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.7 | -0.8 | 15.7 | 7.4
80217 | 2102 51.23046 | 10547 13.82594 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.7 | -1.0 | 15.8 | 7.4
80218 | 21 0251.23046 | 10547 13.82593 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.6 | -0.9 | 15.6 | 8.4
80219 | 2102 51.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.6 | -0.9 | 15.7 | 7.4
80220 | 21 0251.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.8 | -1.0 | 15.8 | 7.4
80221 | 21 0251.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.6 | -09 | 15.7 | 7.4
80222 | 2102 51.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.6 | -0.8 | 15.6 | 7.4
80223 | 21 0251.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.6 | -0.9 | 15,6 | 7.4
80224 | 2102 51.23047 | 10547 13.82594 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.5 | -1.1 | 15.5 | 8.4
80225 | 21 0251.23047 | 10547 13.82594 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.5 | -1.1 | 155 | 7.4
80226 | 2102 51.23047 | 10547 13.82593 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.5 | -1.0 | 155 | 8.4
80227 | 210251.23047 | 10547 13.82594 | 26.135 | 2327721.549 | 581589.831 | 26.135 | 15.5 | -1.0 | 155 | 7.4
80228 | 21 0251.23047 | 10547 13.82593 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.5 | -0.9 | 15.5| 8.4
80229 | 2102 51.23047 | 10547 13.82594 | 26.135 | 2327721.549 | 581589.831 | 26.135 | 154 | -1.0 | 154 | 7.4
80230 | 21 0251.23047 | 10547 13.82594 | 26.135 | 2327721.549 | 581589.831 | 26.135 | 15.5 | -1.0 | 155 | 7.4
80231 | 2102 51.23046 | 10547 13.82593 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.6 | -0.9 | 15.6 | 8.4
80232 | 21 0251.23046 | 10547 13.82593 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.6 | -0.8 | 15.6 | 8.4
80233 | 21 0251.23046 | 10547 13.82594 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.6 | -1.0 | 15.7 | 7.4
80234 | 210251.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.5 | -09 | 156 | 7.4
80235 | 21 0251.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.8 | -1.0 | 15.8 | 7.4
80236 | 2102 51.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.8 | -0.8 | 15.8 | 7.4
80237 | 21 0251.23045 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.8 | -0.8 | 15.9 | 7.4
80238 | 21 0251.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.6 | -0.7 | 15.6 | 7.4
80239 | 210251.23046 | 10547 13.82594 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.6 | -1.0 | 15.7 | 7.4
80240 | 21 0251.23046 | 10547 13.82593 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.6 | -0.8 | 15.6 | 8.4
80241 | 2102 51.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.7 | -09 | 15.7 | 7.4
80242 | 21 0251.23046 | 10547 13.82593 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.7 | -0.7 | 15.7 | 7.4
80243 | 2102 51.23046 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.830 | 26.135 | 15.6 | -0.4 | 156 | 7.4
80244 | 21 0251.23046 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.830 | 26.135 | 15.7 | -0.4 | 15.7 | 7.4
80245 | 21 0251.23046 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.5 | -0.5 | 155 | 7.4
80246 | 21 0251.23046 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.6 | -0.6 | 15.6 | 7.4
80247 | 21 0251.23046 | 10547 13.82592 | 26.135 | 2327721.548 | 581589.831 | 26.135 | 15.7 | -0.7 | 15.7 | 7.4
80248 | 21 0251.23046 | 10547 13.82592 | 26.134 | 2327721.548 | 581589.831 | 26.134 | 15.6 | -0.7 | 15.6 | 8.4

TB 210251.23097 | 10547 13.82590 | 26.142 | 2327721.564 | 581589.830 | 26.142 | 0.0 | 0.0 | 20.1 | 0.0

Do 1éch chuén 8y =22.67mm
Do 1éch chuén 8y =25.65mm
Do 1éch chuén 8p =34.23mm
Do léch chuan 8, =36.95mm
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3.3. Két qua dinh vi khi d4 loc nhiéu

O bang 3.3 1a két qua xtr Iy chudi tri do khi da loc nhiéu

Bang 3.3. Két qua di loc nhiéu chudi tri do GNSS theo dinh dang tiéu

chuin NMEAO0183

STT He toa do trac dia He toa do phang, zeta =0.000 Sai so toa do (mm)
B L Htd(m) X(m) y(m) h(m) Vx Vy | Vp | Vh
1 2102 51.23083 | 10547 13.82582 | 26.142 | 2327721.560 | 581589.828 | 26.142 | 3.5 20 |40 1.6
2 210251.23081 | 10547 13.82586 | 26.140 | 2327721.559 | 581589.829 | 26.140 | 3.9 | 0.8 | 4.0 | 3.6
3 2102 51.23081 | 10547 13.82586 | 26.141 | 2327721.559 | 581589.829 | 26.141 | 4.0 0.6 [ 40| 2.6
4 210251.23081 | 10547 13.82587 | 26.140 | 2327721.559 | 581589.829 | 26.140 | 4.0 | 0.4 | 40| 3.6
5 2102 51.23081 | 10547 13.82588 | 26.140 | 2327721.559 | 581589.829 | 26.140 | 4.0 0.3 40| 3.6
6 210251.23081 | 10547 13.82587 | 26.141 | 2327721.559 | 581589.829 | 26.141 | 4.0 | 0.4 | 40| 2.6
7 210251.23082 | 10547 13.82587 | 26.141 | 2327721.559 | 581589.829 | 26.141 | 3.9 | 0.5 | 3.9 | 2.6
8 210251.23090 | 10547 13.82589 | 26.138 | 2327721.562 | 581589.830 | 26.138 | 1.3 | 0.0 | 1.3 | 5.6
9 210251.23090 | 10547 13.82588 | 26.138 | 2327721.562 | 581589.829 | 26.138 | 1.4 | 0.1 | 14 | 5.6
10 2102 51.23090 | 10547 13.82589 | 26.138 | 2327721.562 | 581589.830 | 26.138 | 14 | -0.2 | 1.4 | 5.6
11 | 210251.23089 | 10547 13.82590 | 26.138 | 2327721.561 | 581589.830 | 26.138 | 1.7 | -0.5 | 1.8 | 5.6
12 2102 51.23089 | 10547 13.82590 | 26.138 | 2327721.562 | 581589.830 | 26.138 | 1.5 -04 | 16| 5.6
13 | 210251.23102 | 10547 13.82576 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.4 | 3.7 | 4.4 | 6.6
14 | 210251.23102 | 10547 13.82576 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.3 | 3.7 | 4.3 | 6.6
15 | 210251.23102 | 10547 13.82575 | 26.138 | 2327721.565 | 581589.826 | 26.138 | -2.3 | 3.9 | 45| 5.6
16 | 210251.23102 | 10547 13.82575 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.4 | 3.9 | 46 | 6.6
17 | 210251.23102 | 10547 13.82576 | 26.137 | 2327721.566 | 581589.826 | 26.137 | -2.5 | 3.6 | 4.3 | 6.6
18 | 210251.23101 | 10547 13.82576 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.0 | 3.5 | 4.1 | 6.6
19 | 210251.23101 | 10547 13.82576 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.1 | 3.5 | 4.1 | 6.6
20 | 210251.23101 | 10547 13.82575 | 26.137 | 2327721.565 | 581589.825 | 26.137 | -2.1 | 4.1 | 46| 6.6
21 | 210251.23102 | 10547 13.82576 | 26.138 | 2327721.565 | 581589.826 | 26.138 | -2.3 | 3.7 | 4.4 | 5.6
22 | 210251.23101 | 10547 13.82576 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.1 | 3.8 | 43 | 6.6
23 | 210251.23101 | 10547 13.82576 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.1 | 3.6 | 4.1 | 6.6
24 | 210251.23101 | 10547 13.82578 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.2 | 3.1 | 3.8 | 6.6
25 | 210251.23101 | 10547 13.82577 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.1 | 3.3 | 4.0 | 6.6
26 | 210251.23102 | 10547 13.82579 | 26.137 | 2327721.565 | 581589.827 | 26.137 | -23 | 2.9 | 3.7 | 6.6
27 | 210251.23102 | 10547 13.82577 | 26.136 | 2327721.565 | 581589.826 | 26.136 | -2.3 | 3.2 | 4.0 | 7.6
28 | 210251.23101 | 10547 13.82577 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -2.0 | 3.4 | 4.0 | 6.6
29 | 210251.23100 | 10547 13.82576 | 26.136 | 2327721.565 | 581589.826 | 26.136 | -1.9 | 3.7 | 4.2 | 7.6
30 | 210251.23101 | 10547 13.82576 | 26.136 | 2327721.565 | 581589.826 | 26.136 | -2.1 | 3.7 | 43 | 7.6
31 | 210251.23101 | 10547 13.82576 | 26.136 | 2327721.565 | 581589.826 | 26.136 | -2.0 | 3.7 | 4.2 | 7.6
32 | 210251.23101 | 10547 13.82575 | 26.136 | 2327721.565 | 581589.826 | 26.136 | -2.0 | 3.8 | 43 | 7.6
33 | 210251.23101 | 10547 13.82575 | 26.136 | 2327721.565 | 581589.825 | 26.136 | -2.1 | 4.0 | 45| 7.6
34 | 210251.23100 | 10547 13.82575 | 26.136 | 2327721.565 | 581589.825 | 26.136 | -1.7 | 4.0 | 44 | 7.6
35 | 210251.23099 | 10547 13.82575 | 26.136 | 2327721.565 | 581589.826 | 26.136 | -1.5 | 3.9 | 4.2 | 7.6
36 | 210251.23099 | 10547 13.82575 | 26.136 | 2327721.564 | 581589.826 | 26.136 | -1.3 | 3.9 | 4.2 | 7.6

31




37 | 210251.23099 | 10547 13.82575 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -1.5 | 40 | 43 | 6.6
38 | 210251.23099 | 10547 13.82575 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -1.5 | 40 | 43 | 6.6
39 | 210251.23099 | 10547 13.82575 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -1.6 | 40 | 43 | 6.6
40 | 210251.23100 | 10547 13.82575 | 26.137 | 2327721.565 | 581589.826 | 26.137 | -1.8 | 3.9 | 4.3 | 6.6
41 | 210251.23100 | 10547 13.82575 | 26.138 | 2327721.565 | 581589.826 | 26.138 | -1.7 | 3.9 | 4.2 | 5.6
42 | 2102 51.23099 | 10547 13.82575 | 26.138 | 2327721.565 | 581589.826 | 26.138 | -1.5 | 3.8 | 4.1 | 5.6
43 | 210251.23099 | 10547 13.82575 | 26.138 | 2327721.565 | 581589.826 | 26.138 | -1.5 | 3.8 | 41 | 5.6
44 | 2102 51.23099 | 10547 13.82575 | 26.138 | 2327721.565 | 581589.826 | 26.138 | -1.5 | 3.9 | 4.2 | 5.6
45 | 2102 51.23100 | 10547 13.82575 | 26.138 | 2327721.565 | 581589.826 | 26.138 | -1.7 | 3.8 | 4.2 | 5.6
46 | 210251.23100 | 10547 13.82575 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -1.7 | 3.9 | 4.2 | 4.6
47 | 2102 51.23100 | 10547 13.82575 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -1.8 | 3.8 | 4.2 | 4.6
48 | 210251.23100 | 10547 13.82576 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -1.7 | 3.8 | 4.2 | 4.6
49 | 210251.23100 | 10547 13.82576 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -1.8 | 3.7 | 4.1 | 4.6
50 | 210251.23100 | 10547 13.82575 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -1.9 | 3.8 | 4.2 | 4.6
51 | 210251.23100 | 10547 13.82576 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -1.9 | 3.7 | 4.2 | 4.6
52 | 210251.23101 | 10547 13.82576 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -2.1 | 3.7 | 4.3 | 4.6
53 | 210251.23101 | 10547 13.82577 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -2.1 | 3.5 | 41 | 4.6
54 | 210251.23101 | 10547 13.82577 | 26.140 | 2327721.565 | 581589.826 | 26.140 | -2.1 | 3.5 | 4.1 | 3.6
55 | 210251.23101 | 10547 13.82577 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -2.2 | 3.5 | 41 | 4.6
56 | 210251.23101 | 10547 13.82577 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -2.2 | 3.4 | 4.0 | 4.6
57 | 210251.23102 | 10547 13.82577 | 26.139 | 2327721.565 | 581589.826 | 26.139 | -2.3 | 3.5 | 4.2 | 4.6
58 | 210251.23102 | 10547 13.82577 | 26.139 | 2327721.566 | 581589.826 | 26.139 | -25 | 3.4 | 4.2 | 4.6
59 | 210251.23103 | 10547 13.82576 | 26.140 | 2327721.566 | 581589.826 | 26.140 | -2.6 | 3.6 | 4.4 | 3.6
60 | 210251.23102 | 10547 13.82576 | 26.140 | 2327721.566 | 581589.826 | 26.140 | -2.5 | 3.6 | 43 | 3.6
61 | 210251.23103 | 10547 13.82576 | 26.140 | 2327721.566 | 581589.826 | 26.140 | -2.6 | 3.7 | 4.5 | 3.6
62 | 210251.23103 | 10547 13.82576 | 26.140 | 2327721.566 | 581589.826 | 26.140 | -2.7 | 3.6 | 45| 3.6
63 | 210251.23097 | 10547 13.82589 | 26.142 | 2327721.564 | 581589.829 | 26.142 | -0.8 | 0.0 | 0.8 | 1.6
64 | 210251.23096 | 10547 13.82590 | 26.140 | 2327721.564 | 581589.830 | 26.140 | -0.7 | -0.3 | 0.7 | 3.6
65 | 210251.23093 | 10547 13.82589 | 26.141 | 2327721.563 | 581589.830 | 26.141 | 0.2 | -0.1 | 0.2 | 2.6
66 | 210251.23094 | 10547 13.82589 | 26.141 | 2327721.563 | 581589.830 | 26.141 | 0.0 | -0.2 | 0.2 | 2.6
67 | 210251.23095 | 10547 13.82590 | 26.140 | 2327721.563 | 581589.830 | 26.140 | -0.1 | -0.5 | 0.5 | 3.6
68 | 210251.23094 | 10547 13.82590 | 26.141 | 2327721.563 | 581589.830 | 26.141 | -0.1 | -0.4 | 0.4 | 2.6
69 | 210251.23095 | 10547 13.82589 | 26.141 | 2327721.563 | 581589.830 | 26.141 | -0.3 | -0.2 | 0.3 | 2.6
70 | 210251.23095 | 10547 13.82591 | 26.141 | 2327721.563 | 581589.830 | 26.141 | -0.3 | -0.6 | 0.7 | 2.6
71 | 210251.23094 | 10547 13.82591 | 26.141 | 2327721.563 | 581589.830 | 26.141 | 0.0 | -0.7 | 0.7 | 2.6
72 | 210251.23095 | 10547 13.82591 | 26.141 | 2327721.563 | 581589.830 | 26.141 | -0.3 | -0.8 | 0.9 | 2.6
73 | 210251.23095 | 10547 13.82592 | 26.141 | 2327721.563 | 581589.830 | 26.141 | -0.3 | -09 | 0.9 | 2.6
74 | 210251.23094 | 10547 13.82592 | 26.141 | 2327721.563 | 581589.831 | 26.141 | 0.1 | -1.1 | 1.1 | 2.6
75 | 210251.23094 | 10547 13.82593 | 26.141 | 2327721.563 | 581589.831 | 26.141 | 0.1 | -1.3 | 1.3 | 2.6
76 | 210251.23094 | 10547 13.82593 | 26.141 | 2327721.563 | 581589.831 | 26.141 | 0.1 | -1.3 | 1.3 | 2.6
77 | 210251.23081 | 10547 13.82593 | 26.146 | 2327721.559 | 581589.831 | 26.146 | 39 | -1.3 | 4.1 | -2.4
78 | 210251.23081 | 10547 13.82593 | 26.146 | 2327721.559 | 581589.831 | 26.146 | 4.0 | -1.3 | 4.2 | -2.4
79 | 210251.23087 | 10547 13.82586 | 26.151 | 2327721.561 | 581589.829 | 26.151 | 2.2 | 0.6 | 23 | -7.4
80 | 210251.23086 | 10547 13.82587 | 26.151 | 2327721.561 | 581589.829 | 26.151 | 2.5 | 0.5 | 2.6 | -7.4
81 | 210251.23087 | 10547 13.82587 | 26.151 | 2327721.561 | 581589.829 | 26.151 | 2.3 | 03 | 23 | -7.4
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82 | 210251.23087 | 10547 13.82587 | 26.151 | 2327721.561 | 581589.829 | 26.151 | 2.2 | 03 | 2.2 | -7.4
83 | 210251.23085 | 10547 13.82583 | 26.150 | 2327721.560 | 581589.828 | 26.150 | 2.8 1.7 |33 ] -6.4
84 | 210251.23085 | 10547 13.82582 | 26.150 | 2327721.560 | 581589.828 | 26.150 | 2.9 18 | 34| -6.4
85 | 210251.23085 | 10547 13.82582 | 26.150 | 2327721.560 | 581589.828 | 26.150 | 2.8 19 |34 | -64
86 | 210251.23085 | 10547 13.82582 | 26.150 | 2327721.560 | 581589.828 | 26.150 | 2.9 18 | 34| -6.4
87 | 210251.23085 | 10547 13.82582 | 26.150 | 2327721.560 | 581589.828 | 26.150 | 3.0 | 2.0 | 3.5 | -6.4
88 | 210251.23084 | 10547 13.82581 | 26.151 | 2327721.560 | 581589.827 | 26.151 | 3.1 22 | 38| -74
89 | 210251.23086 | 10547 13.82588 | 26.148 | 2327721.561 | 581589.829 | 26.148 | 2.4 | 0.3 | 2.4 | 4.4
90 | 210251.23086 | 10547 13.82586 | 26.150 | 2327721.561 | 581589.829 | 26.150 | 2.5 | 0.8 | 2.6 | -6.4
91 | 210251.23086 | 10547 13.82586 | 26.150 | 2327721.560 | 581589.829 | 26.150 | 2.6 | 0.6 | 2.7 | -6.4
92 | 210251.23085 | 10547 13.82588 | 26.149 | 2327721.560 | 581589.829 | 26.149 | 2.7 | 0.3 | 2.7 | -5.4
93 | 210251.23086 | 10547 13.82588 | 26.148 | 2327721.561 | 581589.829 | 26.148 | 2.5 | 0.3 | 2.6 | -4.4
94 | 210251.23086 | 10547 13.82588 | 26.148 | 2327721.560 | 581589.829 | 26.148 | 2.6 | 0.1 | 2.6 | 4.4
95 | 210251.23085 | 10547 13.82589 | 26.147 | 2327721.560 | 581589.830 | 26.147 | 2.7 | -0.1 | 2.7 | -3.4
96 | 210251.23085 | 10547 13.82590 | 26.146 | 2327721.560 | 581589.830 | 26.146 | 2.7 | -05 | 2.7 | -2.4
97 | 210251.23086 | 10547 13.82589 | 26.146 | 2327721.561 | 581589.830 | 26.146 | 2.5 | -0.3 | 2.5 | -2.4
98 | 210251.23086 | 10547 13.82590 | 26.146 | 2327721.561 | 581589.830 | 26.146 | 2.4 | -03 | 2.5 | -2.4
99 | 210251.23086 | 10547 13.82591 | 26.145 | 2327721.561 | 581589.830 | 26.145 | 2.3 | -0.8 | 2.5 | -1.4
100 | 2102 51.23087 | 10547 13.82586 | 26.146 | 2327721.561 | 581589.829 | 26.146 | 2.2 | 0.7 | 2.3 | -2.4
1600 | 21 02 51.23083 | 10547 13.82583 | 26.147 | 2327721.560 | 581589.828 | 26.147 | 3.4 16 | 38| -34
1601 | 21 0251.23083 | 10547 13.82582 | 26.147 | 2327721.560 | 581589.828 | 26.147 | 3.3 20 | 3.8 | -34
1602 | 21 02 51.23084 | 10547 13.82581 | 26.146 | 2327721.560 | 581589.827 | 26.146 | 3.2 22 | 39| -24
1603 | 21 0251.23084 | 10547 13.82581 | 26.148 | 2327721.560 | 581589.827 | 26.148 | 3.2 22 | 39| -44
1604 | 21 02 51.23083 | 10547 13.82582 | 26.148 | 2327721.560 | 581589.828 | 26.148 | 3.3 18 | 3.7 | 44
1605 | 21 02 51.23083 | 10547 13.82582 | 26.148 | 2327721.560 | 581589.828 | 26.148 | 3.5 1.8 |39 | 44
1606 | 21 02 51.23082 | 10547 13.82583 | 26.149 | 2327721.559 | 581589.828 | 26.149 | 3.7 1.5 | 40| -5.4
1607 | 21 02 51.23082 | 10547 13.82583 | 26.149 | 2327721.559 | 581589.828 | 26.149 | 3.7 15 | 40| -54
1608 | 21 02 51.23082 | 10547 13.82584 | 26.149 | 2327721.559 | 581589.828 | 26.149 | 3.6 14 | 38| -5.4
1609 | 21 02 51.23083 | 10547 13.82583 | 26.148 | 2327721.560 | 581589.828 | 26.148 | 3.5 16 |39 | 44
1610 | 21 02 51.23082 | 10547 13.82583 | 26.148 | 2327721.559 | 581589.828 | 26.148 | 3.6 1.7 | 40| 44
1611 | 21 0251.23083 | 10547 13.82583 | 26.150 | 2327721.560 | 581589.828 | 26.150 | 3.5 16 | 39| -6.4
1612 | 21 02 51.23083 | 10547 13.82583 | 26.148 | 2327721.560 | 581589.828 | 26.148 | 3.5 16 | 39| 44
1613 | 21 0251.23082 | 10547 13.82583 | 26.149 | 2327721.559 | 581589.828 | 26.149 | 3.7 15 | 40| -5.4
1614 | 21 02 51.23082 | 10547 13.82583 | 26.149 | 2327721.559 | 581589.828 | 26.149 | 3.6 16 | 39| -54
1615 | 21 0251.23082 | 10547 13.82584 | 26.150 | 2327721.559 | 581589.828 | 26.150 | 3.7 14 | 40| -6.4
1616 | 21 0251.23083 | 10547 13.82583 | 26.149 | 2327721.560 | 581589.828 | 26.149 | 3.3 15 | 3.7 | -54
1617 | 21 02 51.23083 | 10547 13.82583 | 26.149 | 2327721.560 | 581589.828 | 26.149 | 3.4 15 | 37| -54
1618 | 21 0251.23083 | 10547 13.82583 | 26.151 | 2327721.560 | 581589.828 | 26.151 | 3.5 16 | 38| -7.4
1619 | 21 02 51.23083 | 10547 13.82583 | 26.151 | 2327721.560 | 581589.828 | 26.151 | 3.5 15 |38 | -74
1620 | 21 0251.23082 | 10547 13.82584 | 26.151 | 2327721.559 | 581589.828 | 26.151 | 3.6 14 | 38| -7.4
1621 | 21 0251.23083 | 10547 13.82583 | 26.151 | 2327721.560 | 581589.828 | 26.151 | 3.5 15 | 38| -7.4
1622 | 2102 51.23082 | 10547 13.82585 | 26.151 | 2327721.559 | 581589.828 | 26.151 | 3.8 1.1 |39 -7.4
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1623 | 21 0251.23084 | 10547 13.82598 | 26.151 | 2327721.560 | 581589.832 | 26.151 | 3.0 | -2.8 | 4.1 | -7.4
1624 | 21 02 51.23084 | 10547 13.82597 | 26.151 | 2327721.560 | 581589.832 | 26.151 | 3.2 | -2.3 | 3.9 | -7.4
1625 | 21 02 51.23082 | 10547 13.82596 | 26.150 | 2327721.560 | 581589.832 | 26.150 | 3.6 | -2.3 | 4.2 | -6.4
1626 | 21 02 51.23084 | 10547 13.82597 | 26.151 | 2327721.560 | 581589.832 | 26.151 | 3.2 | -2.4 | 4.0 | -7.4
1627 | 21 02 51.23085 | 10547 13.82597 | 26.151 | 2327721.560 | 581589.832 | 26.151 | 29 | -24 | 3.8 | -7.4
1628 | 21 02 51.23084 | 10547 13.82596 | 26.150 | 2327721.560 | 581589.832 | 26.150 | 3.0 | -2.3 | 3.8 | -6.4
1629 | 21 02 51.23084 | 10547 13.82596 | 26.150 | 2327721.560 | 581589.832 | 26.150 | 3.1 | -2.2 | 3.8 | -6.4
1630 | 21 02 51.23085 | 10547 13.82595 | 26.150 | 2327721.560 | 581589.831 | 26.150 | 29 | -19 | 34 | -6.4
1631 | 21 02 51.23083 | 10547 13.82592 | 26.151 | 2327721.560 | 581589.830 | 26.151 | 3.3 | -09 | 3.5 | -7.4
1632 | 21 0251.23083 | 10547 13.82594 | 26.150 | 2327721.560 | 581589.831 | 26.150 | 3.3 | -1.6 | 3.7 | -6.4
1633 | 21 02 51.23084 | 10547 13.82595 | 26.151 | 2327721.560 | 581589.831 | 26.151 | 3.1 | -1.8 | 3.6 | -7.4
1634 | 21 0251.23084 | 10547 13.82596 | 26.150 | 2327721.560 | 581589.832 | 26.150 | 3.2 | -2.1 | 3.8 | -6.4
1635 | 21 02 51.23084 | 10547 13.82595 | 26.151 | 2327721.560 | 581589.831 | 26.151 | 3.1 | -19 | 3.7 | -7.4
1636 | 21 02 51.23084 | 10547 13.82595 | 26.151 | 2327721.560 | 581589.831 | 26.151 | 3.0 | -19 | 3.5 | -7.4
1637 | 2102 51.23082 | 10547 13.82592 | 26.148 | 2327721.560 | 581589.831 | 26.148 | 3.6 | -1.1 | 3.7 | 4.4
1638 | 21 02 51.23083 | 10547 13.82593 | 26.150 | 2327721.560 | 581589.831 | 26.150 | 3.4 | -1.3 | 3.7 | -6.4
1639 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1640 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1641 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1642 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1643 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1644 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1645 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1646 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1647 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1648 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1649 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1650 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1651 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1652 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1653 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1654 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1655 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1656 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1657 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1658 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1659 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1660 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1661 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1662 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1663 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1664 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1665 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1666 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1667 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
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1668 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1669 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1670 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1671 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1672 | 2102 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1673 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1674 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1675 | 2102 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1676 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1677 | 2102 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1678 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1679 | 2102 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1680 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1681 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1682 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1683 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1684 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1685 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1686 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1687 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1688 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1689 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1690 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1691 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1692 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1693 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1694 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1695 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1696 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1697 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1698 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1699 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1700 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1701 | 21 0251.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1702 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1703 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4
1704 | 21 02 51.23083 | 10547 13.82591 | 26.149 | 2327721.560 | 581589.830 | 26.149 | 3.5 | -0.8 | 3.6 | -5.4

TB | 2102 51.23094 | 10547 13.82589 | 26.144 | 2327721.563 | 581589.830 | 26.144 | 0.1 | 0.0 | 2.6 | -0.5
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KET LUAN
Trong quan trac lién tuc chuyén dich cong trinh theo thoi gian thyc dya trén
cong nghé dinh vi vé tinh GNSS/CORS/RTK, dit liéu thu dugc theo chudi thoi
gian theo dinh dang tiéu chuin NMEAO0183. Dé xé4c dinh duge do chuyén dich
that caa cong trinh can loc va loai bo nhiing tri do di thuong trong chudi tri do
toa do diém lién tuc . Qua qua trinh thyc hién nghién clru nay, rat ra dugc mdt
s6 két luan sau:

1. St dung cac thong tin trj do GNSS/CORS theo dinh dang tiéu chuan
NMEA 0183 sé& loc dugc nhiéu va chon dugc nhimng tri do chinh x4c nhat véi
ngudng cho phép vé mit bang nhé hon 5mm va vé d cao nho hon 8mm.

2. Phan mém loc nhidu dugc thiét ké xay dung cho phép phan tich, xur 1y va
loc nhiéu chudi thong tin tri do v6i dung lugng 16n da nang cao duoc do chinh

xac dinh vi tr d6 xac dinh duoc chuyén dich that ctuia cong trinh.
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